Sinonasal undifferentiated carcinoma (SNUC) is a rare malignancy of the upper airways and anterior skull base that carries a poor prognosis. The tumor is known to be invasive into the surrounding structures of the skull base and brain. To date, there is only one existing case report documenting drop metastasis to the intradural extramedullary spinal cord. To the best of our knowledge, we present the second case of metastatic SNUC to the spine. This report describes a 59-year-old male with a history of head and neck SNUC who presented with thoracic back pain and bilateral lower extremity paresis. Neuroimaging demonstrated an extradural thoracic mass with severe spinal cord compression. The patient underwent thoracic laminectomy and fusion for decompression of the spinal cord and internal stabilization. The pathology returned as SNUC. The patient was subsequently lost to follow-up from our institution. Metastatic SNUC is rare. We discuss the relevant clinical imaging and review the literature. Such a malignancy portends a very poor prognosis.
Introduction
Sinonasal undifferentiated carcinoma (SNUC) is a locally aggressive tumor of the paranasal sinuses and nasal cavity [1] . Frierson et al. [2] first described this tumor in 1986 and since then, only 150 cases of this entity have been reported in the literature. The tumor is locally aggressive, invading the skull base and intracranial structures. It can show distant metastasis, the most common sites being the cervical lymph nodes, lung, bone, and liver [3, 4] .
We report a case of metastatic SNUC to the extradural spinal cord causing severe cord compression in a patient with a known diagnosis of SNUC. To date, there exists only one other case report of metastatic SNUC to the intradural extramedullary spine [1] . We describe the clinical and imaging features and review the existing literature on this rare pathology.
Case Report
A 59-year-old male presented with 5 days of difficulty with ambulation secondary to progressively worsening back pain and bilateral lower extremity weakness and numbness. The patient denied upper extremity weakness, saddle anesthesia, or bowel and bladder dysfunction. The patient's past medical history was significant for coronary artery disease, hypertension, and cholecystectomy, and he was status post excisional biopsy of an infiltrating SNUC located in the clivus and extending into the left petrous apex 2.5 years prior to the current presentation ( Fig. 1 ). The patient was status post chemotherapy with cisplatin and etoposide and radiation therapy, but had subsequently been lost to follow-up.
Physical examination was significant for 0/5 motor strength in bilateral lower extremities, with associated decreased sensation to light touch and pinprick. Magnetic resonance imaging of the thoracic spine revealed a 6.4 × 3.2 cm mixed-intensity right-sided extradural extramedullary lesion extending from T7 to T9 with complete compression of the spinal cord at these levels ( Fig. 2, Fig. 3 ).
The patient underwent T8 vertebrectomy, decompressive laminectomy, resection of the epidural tumor, placement of a vertebral body cage, and posterior segmental instrumentation from T6 to T11 ( Fig. 4 ). Histopathologic examination revealed the tumor to be a carcinoma. Microscopic examination showed nodules of small basaloid cells arranged in anastomosing cords (reticular pattern) in a rich myxoid/mucoid stroma (Fig. 5 ). The neoplastic cells showed malignant cytological features, including irregular, moderately pleomorphic nuclei, significantly sized nucleoli, limited cytoplasm, a brisk amount of mitotic activity, and focal apoptosis. One small area of focal squamous differentiation was seen, otherwise no formation of true luminal/glandular structures and no lobular configuration with peripheral palisading of tumor cells or keratinization was observed. The stroma was positive for alcian blue and mucicarmine. The immunohistochemical study showed that the neoplastic cells were diffusely and strongly positive for AE1/AE3, cytokeratin 5/6, vimentin, p63, and p40 ( Fig. 6 ). All of the neoplastic cells displayed strong nuclear positive reaction for EBV (EBER-ISH). Negative immunomarkers included S100, calponin, CD117, and epithelial membrane antigen.
Discussion
There are three histological subtypes of sinonasal malignancies with neuroendocrine features: olfactory neuroblastoma, SNUC, and sinonasal neuroendocrine carcinoma [5] . These malignancies can only be diagnosed through histological analysis.
The World Health Organization defines SNUC as an aggressive tumor of the paranasal sinuses and nasal cavity composed of pleomorphic undifferentiated tumor cells with necrosis [6] . SNUC comprises <1% of all malignancies. The tumor typically grows rapidly and is locally invasive, with extension to the orbits, anterior skull base, and intracranial structures. The exact pathogenesis is still unclear; however, it is believed that the carcinoma arises from malignant epithelial cells in the nasal mucosa [2] . Since the tumor arises in the nasal cavity, patients commonly present with nonspecific symptoms such as nasal obstruction and epistaxis, often leading to a delay in diagnosis [7] . A few occupational risk factors for SNUC have been identified, including furniture workers exposed to wood dust and nickel refinery workers exposed to nickel. The association with smoking is unclear.
The imaging of primary SNUC is similar to that of neuroendocrine carcinoma, lymphoepithelioma, olfactory neuroblastoma, lymphoma, and rhabdomyosarcoma. As a result, diagnosis is through an excisional biopsy. As in our patient, histology typically shows nests of undifferentiated cells without structural differentiation. Evidence of high mitotic activity with areas of necrosis and dark prominent nucleoli and vascular invasion is commonly seen. Immunohistochemistry typically shows positivity for the epithelial markers cytokeratin and epithelial membrane antigen [8] .
Metastatic spinal cord compression is an oncological emergency that requires prompt treatment. Our patient and the previously described case in the literature highlight a few important points.
First, what is the optimal timing of surgery in a case of metastatic SNUC with spinal cord compression? Timing depends on the clinical condition of the patient. Patients with complete spinal cord injury have a very poor prognosis for neurological recovery even after surgical decompression and stabilization. Meanwhile, incomplete spinal cord injury patients have significantly better neurological outcome if surgical decompression is performed within 48 h of acute presentation of symptoms [9, 10] .
Second, what is the pathogenesis of spinal cord metastasis? Tumors can spread to the spine through four ways [11] [12] [13] . Hematogenous dissemination via the anterior spinal, segmental, and radiculomedullary arteries can lead to metastatic disease of the vertebral body or spinal cord substance. Next is venous dissemination via Batson's paravertebral plexus, which connects the venous anatomy of the spinal cord with the veins of the head, neck, and thoracoabdominal wall. The veins that make up Batson's plexus are valveless and located in the epidural space. Tumor spread through these veins typically results in epidural metastatic disease. Tumors can also directly invade via local extension to the spine, vertebral column, or nerve roots. Last is spread through the cerebrospinal fluid, which leads to intradural metastasis. In our patient, the metastatic disease was epidural and so we did not pursue any spinal fluid sampling.
Third, what is the optimal treatment for metastatic SNUC? Current treatment favors a multimodality approach with surgical resection, chemotherapy, and/or radiation therapy. One case series reported a 3-year survival rate of 67% in patients undergoing gross total surgical resection with adjuvant radiation or chemotherapy [14] . Similarly, another case series reported a 5-year survival rate of 74% when surgical resection was combined with radiation or chemotherapy for resectable lesions [15] .
Conclusions
This case report adds to the existing literature of squamous cell carcinoma secondary to metastatic SNUC. There are only a handful of case reports documenting metastasis, with only one previous case report describing metastasis to the intradural spine. Because of the rarity of such tumors, the pathogenesis and optimal treatment modalities remain elusive. Despite more common etiologies of squamous cell carcinoma, this case report highlights the importance of being mindful of rare diseases. 
